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be accomplished. It is obvious that the disease is as a
rule detected only in its latest stages and that much
earlier diagnosis will be required if the current figures of
mortality and morbidity are to be greatly improved.4 In
the earlier stages of the disease when the liver is pre-
sumably affected chiefly by fatty degeneration and the
portal circulation is not greatly restricted, the results of
therapy should be excellent.
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THE STATUS OF THE LIVER AND ITS
IMPORTANCE TO THE SURGEON*

PHILIP J. CUNNANE, M. D.
Los Angeles

THE status of the liver and its importance to the
surgeon constitutes an exhaustive background for dis-

cussion. The functionally and histologically disturbed
liver is a sensitive criterion of the degree of damage re-
sulting from many extra hepatic pathological states.
Many diseases and many agents result in degenerative
changes in the liver. With progression of the disease,
the hepatitis is also insidiously progressive and results
finally in some degree of irrevocable fibrosis.
The liver has remarkable reparative capacities. A single

major injury or repeated minor injuries may result in
no permanent damage because of this extraordinary
power of regeneraticn. Continuation of these injuries,
however, will eventuate in a chronic generalized hepatitis
because of a failure of these regenerative processes and
a replacement of the functioning parenchyma with con-
nective tissue.
A comparatively small remnant of normally -functioning

liver parenchyma will compensate for the whole in such
a degree that there is no depression in the hepatic suffi-
ciency tests nor is there symptomatic clinical evidence of
disturbed function. Practically, then, it becomes in-
cumbent upon the surgeon to recognize that liver damage
is almost invariably sequential to certain surgical diseases
and that restoration of hepatic function should be at-
tempted before the elective surgery is undertaken.

TYPES OF LIVER DISEASE

The most common diseases, either actually or poten-
tially surgical, that eventuate in some degree of hepatic
parenchymatous destruction are:

(1) The infections.
(2) The benign peptic ulcer.
(3) Extra-hepatic biliary disease.
(4) Thyrotoxaemia.
(5) Gastro-intestinal malignancies.
Infections.-Secondary destruction of liver tissue by

infection is not limited to primary peritoneal involvement
by the infecting agent. The acute appendix typifies the
primary involvement with secondary damage to liver
parenchyma through the portal route. Even death may
occur without evidences of a spreading peritonitis but
with demonstrable depression of hepatic physiology and
with gross and histological liver damage.
The acute surgical abdomen may be complicated by

concomitant but unrelated diseases that are associated
with hepatic involvement. Medical officers with troops are
concerned primarily with acute phases of such diseases.
The civilian surgeon will be particularly concerned later
upon discharge of these service men with the more chronic
phases with progressive liver deterioration.1 These dis-
eases include malaria, sporadic and epidemic hepatitis,
leptospiral jaundice or Weils disease, schistosomiasis and
amoebic hepatitis.

Dutodenitis with Peptic Ulcer.-Ascending infection
from the duodenum through the Ampulla of Vater char-
acterizes the duodenitis associated with peptic ulcer. Here.
as in the portal route of conveyance of the infection,
parenchymatous destruction is evident and pylephlebitis
with concomitant hepatic miliary abscesses is absent.

Extra-hepatic Biliary Disease.-Diseases of the extra
hepatic biliary tract and particularly gallbladder disease

* Read before a joint meeting of the Sections on Medi-
cine and Surgery at the Seventy-fourth Annual Session
of the California Medical Association, Los Angeles, May
6-7, 1945. One of four papers in a panel discussion on
Diseases of the Liver.
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originally stimulated the study of liver sufficiency as it
was related to surgical practice. Gallbladder disease is
essentially a chronic disease.2 Acute cholecystitis does
occur, but it is usually an acute exascerbation in a chron-
ically diseased gallbladder In the perennial controversy
over the respective merits of the delayed versus the imme-
diate surgical treatment of acute cholecystitis, neither
protagonist adequately considers the effect of depressed
liver function on the mortality and morbidity rate in in-
dividual cases. In the absence of the accepted criteria
for emergent surgical intervention, hepatic function, as
estimated clinically and by laboratory data, dictates more
reliably the time of surgical intervention.

Thyrotoxacniia.-In thyrotoxicosis, jaundice is clini-
cally evident is about 5 per cent of patients and particu-
larly in the preoperative crisis. Clinical jaundice is evi-
dence of some degree of hepatitis even though our pres-
ent laboratory tests fail to measure a depression in func-
tion. The most progressively restricted hepatic function
in thyrotoxicosis is its ability to metabolize and store
glycogen. The histological changes in the liver are vari-
ously described and are not consistently identical. Three
characteristic changes have been described as common to
all patients.3

1. Diffuse deposition of fat in the parenchymal cells.
2. Central necrosis of the hepatic cords.
3. Periportal connective tissue proliferation.
Since no proof is available that thyroxine is toxic to

the individual cell, the hepatic damage is best explained
on the basis of chronic anoxia in a liver already show-
ing increased oxygen consumption and glycogen deple-
tion.4
The majority of thyrotoxic patients undoubtedly have

only minimal hepatic damage. In that recognizable mi-
nority with clinical jaundice or other evidences of liver
depression, preoperative preparation and postoperative
convalescence are more usually complicated and pro-
longed.

Gastro-intestinal Malignancies.-Gastro-intestinal can-
cer results in a high incidence of fatty infiltration and
probably glycogen depletion in the liver.5 Demonstra-
tion of the diminished hepatic function by our present
methods is usual in gastro-intestinal malignancy before
liver metastasis occurs. Surgical procedures are tedious
and prolonged and contribute towards further postoper-
ative depression. These recent studies advance the possi-
bility that "altered hepatic chemical constitution" compli-
cates the risk in gastro-intestinal cancer and that proper
preoperative preparation will change hepatic chemistry
and increase resistance to hepatotoxins.

In evaluating the liver function tests it must be recog-
nized that any conclusions are altogether relative. A
high degree of hepatitis with dysfunction may be pres-
ent without laboratory evidence in any of the tests. The
latent functional activity of liver parenchyma will re-
markably compensate for a major loss and there will be
no clinical or other evidence of destruction.
The best estimate of functional capacity is obtained

from a correlation of laboratory data and clinical
findings.

Chemical tests attempt to determine departures from
normal in liver metabolism, including bile, protein, car-
bohydrate, fat and lipid metabolism and the detoxifying
and excretory functions of the liver. In recent reports
of experimental study,6 it was concluded that the brom-
sulfalein test was the most sensitive in detecting damage
while a rise in the serum phosphate value was the sec-
ond most reliable indication. The prothrombin time was
less sensitive but demonstrated damage before the intra-
venous galactose tolerance test. These findings have not
been corroborated clinically.

The hypoproteinemia of hepatitis seems to be selec-
tive. As chronicity develops, the serum albumen level
becomes more depressed.

COMMENT

The value of the individual liver function test is easily
over estimated. However, used in association, more will
become depressed as intrinsic damage progresses.

Clinically, in the absence of extra hepatic biliary ob-
struction, jaundice is evidence of some degree of degen-
eration and with further deterioration, renal changes
become apparent. Latent hepatic disease, with the con-
tributing and evident extra hepatic lesion, probably ac-
counts for the hepatorenal syndrome and the so called
liver death.7.8 Exploratory evidence of the degree of
liver damage is not always reliable in the absence of
biopsy.
The details of treatment in depressed hepatic function

are not within the province of this discussion. It has
long been known that a high fat diet is contra-indicated
in the presence of a damaged liver. It has been known,
further, that high carbohydrate intake is salutory. These
clinical observations have been correlated with the re-
sults of experimental investigation. A high concentra-
tion of lipid in the liver is pathological, an adequate
quantity of stored glycogen is protective but only in the
absence of an abnormal content of liver fat.5
A high protein intake is clinically beneficial in hepati-

tis. Recent studies of liver biopsies in surgical patients
have furnished a background for this conclusion.9 A diet
high in protein diminishes the deposition of fat in the
parenchymal cells and minimizes hepatic destruction. Ex-
perimental studies have demonstrated that certain con-
stituents of protein are more effective than the whole
protein. Among these components, choline has been used
more extensively both experimentally and clinically and
there seems to be good reason for its continued use in
diseases associated with liver destruction.10 There are
now commercially available protein hydrolysate prod-
ucts. Our clinical experience has been with Amigen.
Amigen is a pancreatic hydrolysate of casein and given
slowly in dextrose solution, untoward reactions will be
minimized and it is well tolerated.

In addition to high carbohydrate, high protein and low
fat intake, preparation must include supplementary vita-
mins, particularly Vitamin B, and adequate Vitamin K
administration.

SUMMARY

Hepatitis with parenchymatous damage is a compli-
cating sequence of many extra hepatic surgical diseases.
Latent functional hepatic activity will remarkably com-
pensate for even a major injury and there will be no
clinical or other evidences of destruction. Even in the
absence of such evidences, some degree of liver damage
must be assumed and appropriately treated.

1052 West Sixth Street.
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